Orexin gene expression and regulation by photoperiod in the sheep hypothalamus.
Hypothalamic orexin gene expression has not been reported in the ruminant. Here, we describe the localization of preproorexin mRNA in the ovine lateral hypothalamic area (LHA) and zona incerta (ZI) using in situ hybridization. The hypothalamic localization of the orexin gene expression was similar in sheep to rodent models. Since appetite in sheep is seasonally (photoperiodically) regulated, we compared the amounts of preproorexin mRNA between long- (LD) and short-day (SD) photoperiods in both freely feeding (food intake is 20% higher in LD than SD) and food-restricted sheep (50% liveweight maintenance for 11 weeks). Gene expression was higher in SDs than in LDs but was not affected by chronic food restriction. In a second study, hypothalamic orexin gene expression in castrate sheep was not affected by a 4-day fast, irrespective of gonadal steroid (estradiol) replacement, and was not affected by the gonadal steroid per se. The results demonstrate the sensitivity of orexin gene expression to photoperiod, but up-regulation occurs in SDs when the appetite is characteristically low and no sensitivity to imposed changes in food intake. This supports the concept that orexins may not have a primary role in appetite regulation and correction of negative energy balance but since the sheep breed only in SDs, their role in seasonal reproductive activation deserves further study.